Endocytic pathways and time sequence of lysosomal transfer of macromolecules in cultured mouse peritoneal macrophages. Double-labeling experiments with horseradish peroxidase and ferritin.
A double-labeling protocol was used to study endocytic pathways and lysosomal transfer of exogenous macromolecules in cultured mouse peritoneal macrophages. After pulse-chase labeling of lysosomes with horseradish peroxidase (visualized cytochemically), the cells were exposed to native, anionic ferritin for 0-45 min at 37 degrees C and then analysed by transmission electron microscopy. The results show that ferritin binds to the plasma membrane, accumulates in coated pits, and is rapidly taken up in small, smooth-surfaced endocytic vesicles. The latter carry the ferritin molecules directly to lysosomes, recognized by their peroxidase labeling, or fuse with each other to form larger endocytic vacuoles (endosomes) which in turn fuse with and empty their content into lysosomes. The first signs of transfer of ferritin into the lysosomes were seen after 5-10 min of exposure and after 25-30 min most of the lysosomes were labeled. Union of ferritin-labeled and other lysosomes was also noted, suggesting that the contents of the lysosomes were spread within the lysosomal compartment by fusion-fission processes. It is concluded that a multiplicity of structures is involved in the uptake and intracellular transport of exogenous macromolecules in macrophages and that the time sequence of lysosomal transfer of the interiorized material is highly variable.